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1. 

I n P 

<Interpretative Macro Processor> is a program for the generation 
of symbol strings. It may be used for writing proerams In any 
programmine languaze for any machine, as uell as for writine file 
cards, business letters ect. 

The substantial part of the L~P-laneuaee is the macro. 
The macro is defined by the macro-definition \sec syntax>. The 
brackets [and] embracing the macro definition will have effects 
as the ber;in, end in ALGOL, thus shleldlne macro-names declared 
inside a macro-definition from the outside. 

The macro-definition itself may be looked upon as a 
parallel to the procedure-declaration in ALGOL. It consists of 
tuo parts of which the first part, the name, may be any sequence 
of symbols aside from the delimiters particular to the H-lP-laneuaze. 
The second part, the macro-string, is a symbol-string which itself 
may be written in IMP-language. Desldcs it may contain formal pa-
rameters. 

The active part of the Ii·iP-lanr;uage Is the macro-cal 1 
indicated by the brackets f and t. The symbol-string appearing 
between• and* or between • and } Is the name of the macro-call. 
The following strings between * and * or between * and t are the 
actual parameters. These may aealn contain formal parameters, 
calls and definitions. 
During the processing the macro-call will be replaced by the macro-
string appearing in the macro-deflnition 1 having the corresponding 
name, and valid at the appropriate level. The formal parameters 
of the macro-string will be replaced by the actuul parameters In 
the macro-call. The integer representing each formal parameter 
will Indicate, which of the actual parameters to use, the actual 
parameters being numbered from the left to the right. 

(·.iacro-definltions and macro-calls may appear In any 
order. However a macro must be defined not later than by exit of 
the macro-definition of highest level inside which It is called. 

Dummies ul 11 be left out in the resulting string, but 
the strings of symbols occurring between m and the following t 
will be outputted on reading time. 



2. 

II-IP-syntax 

<de 1 i m I t er> : : = [ I l I ( I ~ I * I - I 4: I lit I It 
<dummy>::= CR I SP I <comment> -
<symbol>::=any Other character alone or i1ith underline or verti-

cal bar l<duMmy> 
<comment>::= ~<basic strlne>lll<basic strlne>l 
<basic string>::= <symbol>l<baslc string><symbol> 
<1;iacro ea 11 >: : = f <macro name><parameter 1ist>P14 <macro name> t 
<macro name>::= <basic string> 
<parameter list>::= <actual parameter>! 

<parameter 1ist><actua1 parameter> 
<actual parameter>::= *<compos.strine>I* 
<compos.strinz>: := <macro cal l>l<basic strine>l<macro definition> I 

<formal parameter>l<compos.string><compos.string> 
<macro definition>::= [<macro name>*<compos.strine>L . .Y.<macro name>*] 
<formal parameter>::= .:.<positive inteeer>.:. 
<positive integer>::= <proper dlslt>l<positlve lnteger><dlgit> 
<proper dieit>::= 1l21314l5IGl7l8f9 
<digit>::= Ol<proper dielt> 

In handi·1r i tin:; 
written as fo 110\\IS: 

the somewhat clumsy delimiters may be 

[ and ] as [ and 1 1 

• and as <: and /, 

* as '{. and 

- as/· -
The delimiters may be redefined currently. In this 

\11ay It is poss i b 1 e to treat an If•1P-s tr i ng by an Ii'•lP-proeram1 and 
to elve an If.lP-program a nicer look. (See the section: IJperatine 
the Processor.> 



3. 

The use of HiP 

The idea of IMP is not to supply the user with a set-
of standard macros, but.to give him the possibility of defining 
his own macros. 

In this way he will not be forced to stick to conven-
tions made up by other peopl e1 but he may define ,a 1 anguage suit-
ab 1 e for his particular problem. 

A few examples may serve to illustrate the use of ma-
cros. 

In a certain pro6ram part (which may be defined as a 
macro> it··ls desired tc calculate the values of different polynci~ 
mials for certain ar,:urrcnts. Then, durine the urlting we assume 
the existence of a macro 1 pol y1 with two pan:imeters 1 the first 
giving the <address of the> highest order coefficient and the se-
cond the (address of the> areument. The constant term is suppo-
sed to be a·~arked. 

The generation of the necessary commands then may be 
executed by calls like 

or 
~ po 1 y * c 1 * a2 ~ 

4poly f (coeff. J * (areJ t 
In the latter cas.e the macros .1 coeff 1 and. , ar61 must be defined 
elsewhere e.s~. by 

[coef f * c·1 J [are * .a2] 

If, by lookin3 ·through the proi;ram-part under consideration, ue 
find that the macro 1 po1y 1 has been called only very few times, 
\l/e may dee I de. to define it as an open subroutine by 

[poly * 
. pan r 1 t.:. 1.:. 
arX1 
qqVXLA 
mk .=.2..: 1 hv r-2J 

CNS: The er· fo1lo\1lng ·* is a. part of- the. macro-·strlng defined.> 

However, if the macro is called very often, space 
may be saved by defining tha macro by 

[poly * 
panD .:.1..: 
hs n eO 
QQ .=_2.=_ ) I 



if at the same time we have a set of instructions 

eO: ar<s-1>X1 
hrs2XLA 
mlds 1 >, hvr-2. 

4. 

This set of instruction may again be generated by a 
call 4polrut * eot rcferrine to a library macro 

(polrut * 
-1- ar < s -1 )}~ 1 
- - hrs2XLA 

LKls1) 1 hvr-2]. 

If the followine macros have been defined 

lval * c3] 
(calc * c4] 
[result * qq c8] 
lcomp. * 
arn fval) 
hs f calcl 
f resu 1 t t], 

then each call •comp.twill eenerate the string 

arn c3 
hs e4 
qq c8. 

Had 1 va1 1 been defined by [val * c =1=] and 
1 coop1 by [comp* 

arn fval * =1.::I 
hs ~ cal c t 
(resulttl 

then the sume strlne would have been obtained by the call 

The definition 

will permit calls as 

and 

~comp * 3t 

[exc * 
-i- rn a1 
hs-a2] 

~ exc * s 1 

4exc * al 



generatlne respectively 

and 
srn a1 
hs a2 1 

arn a1 
hs a2. 

The same result may be obtained by the definition 
(exc*rn a1 

and the calls 

and 

hs a2] 

sf excl 

af exc J. 

s. 

In Algol IllP mtly sometimes be used to avoid the use 
of procedures if execution time is essential. 
The macro 

may be used for the multiplication of two complex numbers each 
represented as arrays as X[0:1]. Thus the call 

~cm * alpha * b * rJ 
will generate the piece of algol string necessary to form the com-
plex number r = alpha.b 

If the folloulnz macro exists 

( i nvl t* 
It would be the pleasure of .:.1.:. to see .:.2.:. 

] ~t an I nforr.1al party on .:.3.:. at .:.4-. 

then the definition 

(I* finvit * lteenecentralen * 
.:.1.:. * dee. 12. 19G4 * 7.30 p.mll 

and the calls 

~I * name1f 
C I * name2 J 
CI * name3• 

• 

will generate a set of Invitations to each of the persons name 11 
name 21 ••••••• 



The fo1 lowing example \'Ii 11 show hO\'I symbol lc SLIP-
addresses may be replaced by more suggestive na~es. 

[] <>1-crE 
[I..; Jl a 12 
<start>: 

<minus>: 
<char>: 

<read>: 

<par>: 

<urite>: 

<div>: 

<zero>: 
<out>: 

<const>: 

<one>: 
<count>: 

vy1, syu4 
lyn<char>, ncG4[char/a8] 
hvr-1 [minus/a7] 
1yn<char> I) 
ca16 1 grn<count>[count/a1J 
nc, hh<ch.:ir> 
vy1.4+3.9 1 lyn<char>[read/a2] 
hv<par> NT[par/a3] 
mbr1 1 ca15 
sy15 1 hh<read> 
mt<minus>, arr-1 
gari 
s Y1 hh<read> 
vy1. 5+ 1. 9, 1 yn<char> 
nc16 1 hv<uri te>hJri te/a5] 
arn<one>, ac<count>[one/a4] 
hv<read> 
nc<p>, hv<par>[p/3~] 
pm<count>, pa<zero>[zcro/a11] 
parit<const>[const/a9J 
dlnt1 IRJ[dtv/aG] 
pa<zero> tiG NZ 
tk30 1 ga<out> [out/a12] 
sy LZV 
SY 
hv<di v> rmo 
syG4, hv<start>[start/a10J 
100000 

10000 
1000 

100 
10 

ib 
qq 
g10] 

6. 



7. 

The following macros i\lill sometimes be useful tn ma-
chine prozrammtng. 

. .: ·== .:.2.:: 

i t.:: 3.::, par.:: 2.:: 
-4-
btt-1 
hvr.:: 1.::] 

Here the parameters .::.1.:: and .::2.::. are suitable chosen symbolic add-
resses and macros representing symbolic addresses. The parameter 
.::.3.:: indicates how many times the piece of pro~ram represented by 
the parameter .::.4.::. shall be repeated. It may of course be an in-
direct address. Thus in a certain program the lines 

a3: 

a4: 

f 11EP*a1*a2*3* 
qq t1 
paa4 t1 
f C{EP*as*a(a 12* 
Gmovff refl*fpct*al 
arn(a) 1 cl 10 
arn D t1 
cl 20 
arn<a3> D 
cl -30 1 gr<a>H 

have been replaced by the CO!imands 

a3: 
a1: 

aS: 

a4: 

aG: 

a2: 

I t3 1 para2 
qqt1 
paa4 t1 
it 12 1 paraG 
arn<1dl 1 eaa 
arn( a >1 ga( 1d > 
arn<3d) 1 caCa) 
arn a, ga(3d) 
arn a, cl 10 
arn D t1 
cl 20 
arnCa3) iJ 
cl -30, er<a> 
bt t-i 
hvraS 
bt t-1 
hvra1 



The macro 
[outsym* par 2 t.=.1.:. 

s Y.:.2.=, 1 I t-1 
bt, hvr-1] 

wi 11 generate the coomands neccssur~, to output the number .:.1.:. 
of the symbol .:.2-. 

Thus •outsym* 70*0 t wi 11 output 70 spaces. 

The FUllTl~AH IF may be simulated by the macro 

-l·-
hvr-1.:.L T 
hvr-2-LZ 
hvr:;:3:;:] 

8. 

uhere .:.4.=. represents a piece of code 1 eavi ng a result in the R-
regi s ter1 and .:.1.:.1 .:.2.=.1 .:.3- are addresses to be jumped to, if 
this result is respectively negative, zero or positive. 

To see how subroutines may be handled let us take the 
SLIP-routine for outputting texts. It may be made a macro thus: 

(SLIPTEXT* 
4SLIPLAllh- lt(s1> 1 par2 

Ito 

• 
etc.] 

[text* hs~SLIPLABI 
QCC: ·1.=.J 

If in the procram we have written: ~SLIPTEXTt[SLIPLAU*e8] 1 the 
SLIP-routine will be placed here and will get the address e8 for 
its first command. Now any wri tine of texts may be effected by 
ea 11 s 1 i ke: 

This mecanism may be even more efficient by means of 
the macro 



[outtext* hsfSLIPLAGJ 
qqCtextadrl 
C temp J = i 1 I = C textadr J 
~-1-· _,._ _, 
Ctextadrt=i 1 i=Ctempt], 

9. 

where Ctemp) and CtextadrJ have been defined as symbolic addresses. 
In this case every call like 

Couttext*Place tape in readerl 

will cause the textstrings occurring as parameters to be stored 
consecutively and will generate the jump command and the fo11ow-
ine qq command necessary for the writing of the parameter strings. 

The proper choice of delimiters may serve to replace 
clumsy constructions as 

by 

f e 1 em* C pc I *a ) 
C post*a*c J 
Csub*b*dJ 
Csub*c*Cvallt 

elem, pc;,a; post,a 1 c; sub 1 b1 d; sub 1 c 1 val;; 

where space have been used for (, ; for J, and 1 for *· 

It should perhaps be pointed out, that a formal para-
meter for one macro may be an actual parameter for another. Thus 
the two macrodefinitions 

hs-1-
q~2~. 1 3+.::.3.:.. 31] 

[reset* tSHD* e7*.::.1.::.*.:.2.::.Jl 

are equivalent to the sin~le definition 

[reset* hse7 
qq;:1.:..13+.:.2.::..31]. 

Due to the block structure any program-part written 
In IhP may be preceeded by [ and a name followed by* and termi-
nated by]. It may then be called to define following macros or 
a macro embracing it. 



1 o. 

Operating the Processor 

The IMP processor is published as a HJiLP-routine1 
hlmp, and as a parent-tape for producing HJiLP independent ver-
sions of Ii·iP. himp is loaded as a normal UJ1ELP-routine and oc-
cupies 18 drumtracks. It may be called with no parameter or 
uith one parameter. The parameter should be qq<a> 1 Hhere <a> Is 
1 + the last track number which may be used by the processor. 
A call t·1ith no parameter is equivalent to a call with parameter 
qq320, (qq960 on the version to be used on GIER with 3 drums>. 

The parent-tape is loaded by typing l <SLIP>. After 
a fet>1 1 i nes have been read, the reader t>Ji 11 s top 1 and the SLIP-
addresses c and c1 can be rcdef I ned from the. typet1r i ther. c is 
the track number of the first of 17 tracks for storing the pro-
cessor and c1 has the same meaning as the himp parameter. After 
redefinition the loading is continued by typing l· When a komp-
ud version of the processor is made, it should consist of cells 
10-21 of the core store and drum-tracks c to c+16. The program 
starts in cell 10. 

L·Jhen the messaee r; IP has been typed, the processor 
r:lay be started by typing a space. Every symbol appearing on the 
Input tape before the first [ is iEnored. Input is continued un-
ti 1 the] corresponding to the first [ Is read or until an end-
code (flexo-1:iriter code 12) is read. In the latter case the mes-
sage wait ls typed and input is continued when a space is typed. 

tJhen the processor is started or restarted after the 
\·1ait message by a space the set of dell ml ters is unchanged 
(from the beginning they are those mentioned in the syntax>. 
Uy typing d (delimiter definition> or a t ltype delimiter defini-
tion> the delimiters can be redefined. In this case the first 11 
symbols <an underlined symbol or a symbol with a vertical bar is 
considered as one symbol) appearing on the input tape (d) or typed 
on the typewriter (t) are used as substitutes for the original 
delimiters in the following order: 

[ J ' • * .::. e lk 1£ <1r1ai t symbol> <take new delimiters> 



.. 

11. 

The appearance of the delimiter <take new de11mJters> on the In-
put tape wt11 cause the 11 symbo1s fo11owing it to be used as 
delimiters in what fo11ows. 

If the same symbol appears twice in the set of deli-
miters it wi11 be effective on1y in the first meaning. The 
dummies, under1ined space and carriage return may also be re-
defined to be delimiters. Cin the standard set of delimiters 
end-code Is used as <wait symbol> as well as for <take new delimi-
ters> that Is the latter is undefined). 

During a normal run KA and KU must be set to o. KB=1 
will cause the processor to stop between Its 3 passes. <To re-
start the processor prc~ss the normal start button>. KA•1 wi 11 

. cause the processor to print the internal output from the passes. 

~'!hen a run Is completed, and the value of the outer-
most macro hus been printed on tape, the message If.IP Is typed, 
Indicating that the processor is ready for a ne\'1 run. 

Canments beginning with an~ (report> are typed on 
the typewriter during input. 

If a syntactical error Is encountered on the input 
tape a message consisting of 3 numbers <in red) is typed. The 
first number is the linenumber <counting the line containing the 
first [ as line o>. The follouing two numbers are row and co-
1umn Index, respectively, of the syntactical matrix. The rows ca-
racterlses the <forbidden> delimiter and the columns caracterises 
the context in which the error is found. [ meaning the macro-
name-part of a macro definition, f* meaning the parameter-part of 
a macrocall etc •• 

If a ca11 of a not defined macro appears, the error 
message -def wl11 be typed, and in case a call has fewer parame-
ters than indicated by the formal parameter numbers of the corre-
sponding macrodeflnition, the message -par is typed, but the pro-
cessing is continued, that is an undefined macro or absent para-
meter Is treated as the empty string of symbols. 

Flna11y the message drum <or stack> means that the 
capacity of the drum <or core store> has been exceeded. About 
SOO macronames may be used on the same blocklevel without exceed-
ing the core store capacity. 



12. 

Syntactical matrix. 

[ 244 ' 259 [* 267 '* 283 - 286 -
[ 385 ERROR ERRUr~ ERHOI< 

] 386 E1rnoa ERROR El<RCR ERROR 

' 387 ERROR ERRUP. ERROR 

D 388 ERl~OR ERRCHl ElUWI~ 

* 389 ERROR ERROR 

- 390 ERROH ERiWR -
f 393 ERRUtt EiiROR Ek1WH EHROR ERROR 

OTHER SEE 
5Yi-1130LS NOTE 

NOTE: Bet\·1een two = on 1 y 1 2 3 4 5 6 7 8 9 0 space and <dumny> 
are a 11 owed. 


